This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



BLACK BORDERS 

TEXT CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT 
ILLEGIBLE TEXT 
SKEWED/SLANTED IMAGES 
COLORED PHOTOS 

BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



per 



WORLD INTELLECTUAL PROPERTtT ORGANIZATION 
Imeniatiofwl Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER TOE PATENT COOPERATION TREATY (PCI) 



(51) loteraatioiial Patent aassiflcation 5 * 
B26B 19/00, 21/00, B23K 26/00 



Al 



(11) Intenational Publication Nnmber: 
(43) Intenational Publication Date: 



WO 92/16338 
1 October 1992 (Oh 10.92) 



(21) Inteniationa] Application Nnmber: PCT/GB92/00426 

(22) International Filing Date: 10 March 1992 (10.03.92) 



(30) Priority data: 
97531 



12 March 1991 (12.03.91) 



IL 



(71)(72) AppHcantand Inventor: KELMAN, Elliot [GB/GB|; 44 
Westeni Avenue, London NWl 1 9PR (GB). 

(74) Agent: FREED, Arthur, Woolf; Reginald W. Barker & 
Co, 13 Charterhouse Square, London ECIM 6BA (GB). 

(81) Designated States: AT. AT (European patent), AU, BB, BE 
(European patent), BF (OAPI patent), BG, BJ (OAPI pa- 
tent), BR, CA, CF (OAPI patent), CG (OAPI patent), 
CH, CH (European patent), CI (OAPI patent), CM (OA- 
PI patent). CS, DE, DE (European patent), DK, DK (Eu- 
ropean patent), ES, ES (European patent), FI, FR (Euro- 
pean patent), GA (OAPI patent), GB, GB (European pa- 
tent), GN (OAPI patent), GR (European patent), HU, IT 
(European patentX JP. KP, KR. LK, LU, LU (European 
patent), MC (European patent), MG, ML (OAPI patent), 
MN, MR (OAPI patent), MW, NL, NL (European pa- 
tentX NO, PL, RO, RU, SD, SE, SE (European patent), 
SN (OAPI patent), TD (OAPI patent), TG (OAPI pa- 
tentX US. . . 



Published 

With intemadonal search report. 



C54)Tttle: HAIR CUTRNG APPARATUS 



(57) Abstract 




Hair cutting apparatus including a housing ( 1 0) and laser apparatus (12) disposed in the housing ( 1 0) and arranged to pro- 
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HAIR CUTTING APPARATUS 
The present Invention relates to. hair cutting apparatus 

generally. 

BACKGROUND OF THE INVENTION 

There exists a great variety of hair cutting apparatus. 
These Include single or multiple blade razors which are pulled 
across the surface of the skin and devices having an 
electrically powered vibratory element which, drives opposing' 
blades In a scissors type action. 

U.S. Patent 3»934,115 describes. a method and apparatus 
for electric singe cutting In: which heated and opposed edges of 
two thin strips of metal form a slot, at which hair extending 
therethrough Is singed to effect severance of the hair. 
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SUMMARY OP THE INVENTION 
The present invention seeks to provide improved hair 
cutting apparatus • 

There is thus provided in accordance with a. preferred 
embodiment of the present invention hair cutting apparatus 
including a housingr and laser apparatus disposed in the; housing 
and arranged to provide a beam of light impinging on hair to be 
cut, the beam of light being operative to cut the hair. 

In accordance with a preferred embodiment of the 
present invention, the laser apparatus is operative to provide a 
beam of light at a wavelength which is strongly absorbed by hair 
to be cut but;not strongly absorbed by adjacent tissue. 

In accordance with a preferred embodiment of the • 
present invention, the wavelength of the beam is such that it Is 
generally not absorbed by human skin* 

A preferred wavelength range for operation of the 
shaving apparatus Is 0.8 micron. 

In accordance with a preferred embodiment of this 
invention the operational wavelength of the laser apparatus Is 
selected to be such that only hairs of a certain color, such as. 
white or gray hairs, are cut and the remainder of the hairs are 
not cut. A wavelength of 0.8 micron is suitable for this purpose. 
Such apparatus may be particularly useful for removing unwanted 
white or gray hairs automatically. 

In accordance with a preferred embodiment of the 
present invention. the laser apparatus also comprises optical 
transfer means for directing the beam to the hair. The optical 
transfer means may include refraction and reflection means having 
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optical power. 

Additionally in accordance with a preferred embodiment 
of the invention, hair collection apparatus may also be provided 
in the housing for collecting loose hairs that have been cut by 
the laser beam. The hair collection apparatus may comprise a 
vacuum device or alternatively or additionally. electrostatic 
hair collection apparatus. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be understood and 
appreciated more fully from the following detailed description, 
taken in conjunction with the drawings in which: 

Fig- lA is a pictorial illustration of the use of a 
shaver constructed and operative in accordance with a preferred 
embodiment of the present invention; 

Fig. IB is a pictorial illustration of the use of a 
laser hair cutter constructed and operative in accordance with a 
preferred embodiment of the present invention; 

Fig- 2A is a simplified sectional illustration of a 
laser shaver constructed and operative in accordance with a 
preferred embodiment of the present invention* 

F±g. 2B is a simplified sectional illustration taken 
along the lines 2B - 2B of Fig, 2A; 

Fig. 3A is a simplified sectional illustration of a 
laser shaver constructed and operative in accordance with another 
preferred embodiment of the present invention; 

Fig- 3B is a simplified sectional illustration taken 
along the lines 3B - 3B of Fig. 3A; and 

Fig. ^ ±3 a simplified sectional illustration of a 
laser hair cutter constructed and operative in accordance with 
another preferred embodiment of the present invention. 
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DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 
Reference is now made to Piers. lA, 2A and 2B which 
illustrate a laser shaver constructed and operative in accordance 
with a prefe rred enbodiinent of* the present dLnvention. The laser 
shaver preferably comprises a housiner 10, typically formed of 
plastic or of any other suitable material. Disposed within 
housine: 10 Is laser apparatus 12 « preferably comprlslnff a laser 
source l4 and laser beam transfer optics 16, which direct a laser 
beam 18, produced by the laser source 14 to hairs 19 to be cut. 

In accordance with a preferred embodiment of the 
present invention, the laser source l4 comprises a semiconductor 
laser such as a Gallium Arsenide laser, preferably operative to 
provide an output laser beam at a wavelength which Is strongly 
absorbed by hair, such as facial hair but which Is not strongly 
absorbed by surrounding tissue, such as skin. A preferred 
wavelength is 0.8 micron, although It Is assumed that other 
wavelengths may also be suitable. 

It is a particular - feature of the present invention 
that suitable selection of the operative wavelength of the laser 
source 14 enables hair to be vaporized and carbonized at the 
location of impingement of the laser beam l8 thereon, thus 
separating that portion of the hair still attached to the hair 
follicle from that extending outward from the impingement 
location, thereby producing a hair cutting effect. 

It is also a particular feature of the present 
invention that by suitable selection of the operative 
wavelength of the laser source only hair of a selectable color or 
range of colors may be cut, while* hairs of other colors are left 

. 5 
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Intact. In such a way white or gfray hair nay be automatically 
removed by a simple combing action: 

The laser beam transfer optics l6 preferably comprise 
reflective optics, such as a mirror 20 and refractive optics such 
as a lens 22. Any other suitable arrangement of laser beam 
transfer optics l6. including any suitable optical element or 
elements may alternatively be employed. 

In accordance with one preferred embodiment of the 
present invention, there is also provided a laser beam absorber 
30 for absorbing the laser bean and thus preventing spurious 
impingements thereof. 

Reference is now made to Figs. 3A and 3B which, 
illustrate a preferred embodiment of laser shaver in which the 
laser beam transfer optics is designed to provide multiple 
flections of the laser beam over a shaving region. In this 
ase. the absorber 3© is replaced by at least two mirrors 32 and 
preferably a generally rectangular circumferential mirror, 
assembly which is operative to provide a back and forth pattern 
of laser beams, which can be effective for cutting hair over a 
relatively large area. It is appreciated that in this embodiment, 
initial 1 impingement of the laser beam on mirror 20 Is such as to 
produce a reflection which is not perpendicular to the planes of 
mirrors 32. 

According to a preferred embodiment of the . present 
invention. there is provided apparatus for collecting loose 
hairs, which are cut by the impingement thereon of laser beam 18. 
The apparatus for collecting loose hairs preferably comprises 
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electrically operated vacuum apparatus 24* such as a suction 
blower but may alter)iatively comprise any other suitable ' hair 
collection apparatus, such as electrostatic apparatus. 

Both the laser source 12 and the vacuum apparatus may 
receive electrical pover from a suitable power supply 26, which 
may be battery powered or alternatively powered by an external 
source of current. 

Reference is now made to Fig. 4, which illustrates hair 
cutting apparatus constructed and operative in accordance with a 
preferred embodiment of the present invention and comprising many 
of the same elements as in the embodiment of Figs.. 2A, 2B, 3A and 
3B« which are indicated by identical reference numerals. Xn the 
embodiment of Fig. 4. there is provided a comb portion 46 which 
arranges the hairs 42 on a person's head, generally in a plane so 
that they can be impinged upon by a laser beam 18, which may be 
focussed thereon by a lens 22. Alternatively lens 22 may be 
eliminated. As a further alternative additional optical apparatus 
may be provided for positioning or configuring the laser beam, 
directing it along multiple paths or effecting scanning thereof. 

It is a particular feature of the embodiment of Fig. 4, 
that color specific cutting may be provided, thus enabling white 
or gray hairs to be automatically cut. while leaving uncut dark 
colored hair. Additionally or alternatively, a hair thinning 
function may be provided, whereby only a desired percentage of 
all hairs may be cut by the laser beam. 
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It will be appreciated by persons skilled in the art 
that the present invention is not limited to what has been 
particularly shown and described hereinabove. Rather the scope of 
the present invention is defined only by the claims which follow: 
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CLAIMS 

1^ Hair cutting apparatus comprising a housing and laser 

means disposed in. the housing and arranged to provide a beam of 
light Impinging on hair to be cut, the beam of light being 
operative to cut the hair* 

2. Hair cutting apparatus according to claim 1 and wherein 
said laser means is operative to provide a beam of light at a 
wavelength which is strongly absorbed by hair to be .cut but not 
strongly absorbed by adjacent tissue* 

3. Hair cutting apparatus according to claim 2 and wherein 
said wavelength of the beam is such that it is generally not 
a:bsorbed by human skin. 

Hair cutting apparatus according to any of the 
preceding claims and wherein said wavelength of the beam is such 
that it is generally absorbed by hair in a predetermined color 
range but is not generally absorbed by hair outside of said color 
range* 

5, Hair cutting apparatus according to claim 4 and wherein 

said wavelength is such that It Is generally absorbed by white 
and gray hair, producing cutting thereof but is not generally 
absorbed by hair of other colors* 

6* Hair cutting apparatus according to any of claims 2-5 

and wherein said wavelength is 0.8 micron* 
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7. Hair cutting apparatus according to any of claims 1-6 
and wherein said laser means also comprises optical transfer 
means for directing the beam to the hair. 

8. Hair cutting apparatus according to claim 7 and wherein 
said optical transfer means Includes refraction and reflection 
means having optical power. 

9. Hair cutting apparatus according to any of the 
preceding claims and also comprising hair collection means in the 
housing for collecting loose hairs that have beeil cut by the 
laser beam. 

10. Hair cutting apparatus according to claim 9 and wherein 
said hair collection means comprises a vacuum device. 

11. Hair cutting apparatus according to any of claims 7 - 

10 and wherein said optical transfer means comprise means for 
producing multiple reflections of said laser beam.^ 

12. Hair cutting apparatus according to any of claims 7 " 

11 and wherein said optical transfer means comprise means for 
focusing said laser beam. 

13. A method for color selectively cutting hair comprising 

the steps ofr 

providing a laser beam having a wavelength which is 
strongly absorbed by hair of a predetermined color range. which 

10 
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hair it is sought to cut and which is not strongly absorbed by 
hair of a color outside of the predetermined color range. which 
it which is sought not to cut; and 

causing the laser beam to impinge on hair for cutting 
those hairs of said predetermined color range while not cutting 
those hairs of a color outside of the predetermined color range. 
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FIG.2A 
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